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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a superior structure which can 
prevent the occurrence of short circuits between external electrodes by 
forming a high-quality insulating layer which can be formed efficiently with 
accuracy, on the surface of a ceramic chip varistor element except for an 
external electrode section. 

SOLUTION: Of a four faces of a chip varistor excepting an external 
electrode section, one surface for surface mounting is constituted of a 
ceramic insulating substrate 2 and the other three surfaces are 
constituted of an insulating resin 4. At the manufacturing of the chip 
varistor, first an adhesive resin 4 is printed on the insulating substrate 2, 
and a chip varistor element 5 is fixed on the insulating substrate 2 with 
the resin 4. Then, after a molded epoxy resin body maintained in a state 
between uncured state and semicured state and having a U-shaped cross 
section is put on the varistor element 5, the molded body is stuck to the 
element 5 and cured. Successively, individual elements with surface 
insulating layers are formed by separating the insulating substrate 2 and 
external electrodes containing plated layers formed through a wet type 
method are formed on the elements. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The ceramic varistor characterized by forming the 1st for surface mounts of the 4th page except the field 
which forms the aforementioned external electrode in the field of a couple where a rectangular parallelepiped 
configuration coiinters fi-om a ceramic insulating substrate in the ceramic varistor for surface mounts which has an 
external electrode containing the plating layer formed by the wet method, and forming other 3rd page in it from an 
insulating resin. 

[Claim 2] The adhesion resin presswork which prints an adhesion resin on a ceramic insulating substrate in the method 
of manufacturing a ceramic varistor according to claim 1, The element fixing process which fixes a chip-varistor 
element on the aforementioned ceramic insulating substrate through the aforementioned adhesion resin, The insulating 
resin adhesion process which carries out adhesion solidification after putting the insulating resin molding object of the 
cross-section KO typeface fi-om the state where it does not harden to a semi-hardening state on the chip-varistor 
element which fixed on the aforementioned ceramic insulating substrate, The manufacture method of the ceramic 
varistor characterized by having the insulating-substrate partition stage which separates the aforementioned ceramic 
insulating substrate and forms each element with a surface insulating layer, and tiie extemal electrode formation 
process which forms the extemal electrode containing the plating layer formed in the aforementioned element with a 
surface insulating layer by the wet method. 

[Claim 3] Use the ceramic insulating substrate in which the cutting plane line which is in agreement with a 
predetermined cut size beforehand was formed in the aforementioned adhesion resin presswork, and it sets at the 
aforementioned element fixing process. Use the chip-varistor element in which the ground electrode layer was formed 
beforehand, and it sets to the aforementioned insulating-substrate partition stage. According to the aforementioned 
cutting plane line, separate the aforementioned ceramic insulating substrate, form each element with a surface 
insulating layer, and it sets at the aforementioned extemal electrode formation process. The manufacture method of the 
ceramic varistor according to claim 2 characterized by forming a solder plating layer by making nickel layer into a 
ground on this conductive resin electrode layer after forming a conductive resin electrode in the end face for extemal 
electrode formation of the aforementioned element with a surface insxilating layer. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[The technical field to which invention belongs] this invention relates to an improvement of the surface insulation-ized 
method in the ceramic chip varistor for surface mounts especially about the ceramic varistor which makes a zinc oxide 
a principal component. 

[Description of the Prior Art] The extemal electrode of the viewpoint the solder wettability at the time of a surface 
mount and solder heat-resistant to surface mounting type electronic parts has the type in use which performed 
electrolysis plating of nickel layer and a solder layer to the ground electrode layer. However, in the case of the ceramic 
varistor which makes a zinc oxide a principal component, it may originate in performing electrolysis plating and 
extemal inter-electrode one may connect too hastily. That is, since the ceramic element itself is a semiconductor, in 
case nickel layer and a solder layer are formed in a ground electrode layer with electrolysis plating, a plating layer will 
be formed in the whole front face of not only the range of the extemal polar zone but the exposed ceramic element, and 
extemal inter-electrode one may connect too hastily. In the case of the ceramic varistor which makes a zinc oxide a 
principal component, it is necessary to insulation-ize front faces other than the extemal polar zone for such a reason. 
Conventionally, as the method of such insulation-izing, either of the two methods of printing the following insulating 
materials generally and forming an insulating layer is adopted. One is the method of calcinating an insulating glass 
paste after printing in the insulation-ized section, and forming an insulating glass layer. Moreover, an option is the 
method of hardening in the insulating section and forming an insulating resin layer in it after printing an insulation-ized 
resin. 

[Problem(s) to be Solved by the Invention] However, print quality maintenance is difficult for each conventional 
insulation-ized method which prints an insulating material which was mentioned above and forms an insulating layer 
as a man day starts each of the 4 sides other than the extemal polar zone of a ceramic element since printing work is 
required, and a chip size is miniaturized. On the other hand, in order to perform efficiently baking of an insulating glass 
layer, and hardening of an insulating resin layer, it is necessary to arrange a ceramic element quickly and to support it 
with a support fixture. However, improvement in the speed of such arrangement of a ceramic element will raise 
possibility of reducing the quality of the insulating layer formed, in order that the printing application side of a ceramic 
element may raise possibility of contacting inconvenient to a support fixture. Therefore, in the method using printing of 
such an insulation-ized material, it is difficult to carry out mass-production formation of a quality insulating glass layer 
or the insulating resin layer efficiently. It is offering the outstanding structure which can prevent an extemal inter- 
electrode short circuit by being proposed in order that this invention may solve the trouble of the above conventional 
technology, and forming the quality insulating layer which it can be [ that the one purpose is efficient on front faces 
other than the extemal polar zone of the ceramic chip-varistor element which makes a zinc oxide a principal 
component, and ] accurate, and can be formed. Anotiier purpose is offering the outstanding method of forming with an 
efficient and sufficient precision for such a quality insulating layer. 

[Means for Solving the Problem] The ceramic varistor concerning this invention is characterized by constituting a 
surface insulating layer with a ceramic insulating substrate and an insulating resin in the ceramic varistor for surface 
mounts which has an extemal electrode containing the plating layer formed in the field of a couple where a rectangular 
parallelepiped configuration counters by the wet method. That is, the 1st for surface mo\mts of the 4th page except the 
field which forms an extemal electrode is formed from a ceramic insulating substrate, and other 3rd page is formed 
from an insulating resin. In this stmcture, the insulating layer of wrap high quality can be completely formed with an 
efficiently and sufficient precision for front faces other than the extemal polar zone of a ceramic varistor with a 
ceramic insulating substrate and an insulating resin. Moreover, osmosis of the plating Uquid at the time of plating can 
be prevented by the insulating layer formed in this way. Therefore, since an excessive plating layer is not formed in 
any front faces other than the extemal electrode of a ceramic varistor, generating of the extemal inter-electrode short 
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circuit resulting from such an excessive plating layer can be prevented. In the manufacture method of the ceramic 
varistor concerning this invention, first, an adhesion resin is printed on a ceramic insulating substrate (adhesion resin 
presswork), and a chip-varistor element is fixed on a ceramic insulating substrate through this adhesion resin (element 
fixing process). Next, adhesion solidification is carried out after putting the insulating resin molding object of the 
cross-section KO typeface from the state where it does not harden to a semi-hardening state on the chip-varistor 
element which fixed on the ceramic insulating substrate (insulating resin adhesion process). Then, the external 
electrode containing the plating layer which separated the ceramic insulating substrate, formed each element with a 
surface insulating layer (insulating-substrate partition stage), and was formed in this element with a surface insulating 
layer by the wet method is formed (external electrode formation process). This manufacture method is a very easy 
method of putting the molding resin of a cross-section KO typeface, and can cut down a man day sharply. Moreover, a 
molding resin can secure sufficient precision, even if a chip size is miniaturized with high precision, since it is 
producible. Furthermore, by the method of putting a molding resin, only the part from which the hardening latency 
time like [ in the case of printing an insulating material ] becomes imnecessary can carry out mass-production 
formation of the insulating layer efficiently. 

[Embodiments of the Invention] Below, the gestalt of concrete operation of the ceramic varistor conceming this 
invention and its manufacture method is explained with reference to a drawing. 

[Structure] dtawing^J is the perspective diagram showing the outline of the structure of the ceramic chip varistor by 
this invention. When the X-axis is set as the minor axis which this chip varistor is a rectangular parallelepiped 
configuration horizontally extended in appearance, and can be set horizontally and a Y-axis is set as a major axis, the 
extemal electrode 1 is formed in the end face of the both sides in the Y shaft orientations, respectively. And the 1st for 
surface mounts of the 4th page extended to Y shaft orientations other than the field in which these extemal electrodes 1 
were formed consists of ceramic insulating substrates 2, and other 3rd page consists of insulating resins 3. Drawing 2 is 
the cross section of X shaft orientations of drawin g 1 . As shown in this drawing 2 , on the ceramic insulating substrate 
2, the chip-varistor element 5 is being fixed through the adhesion resin 4, and the circumference of this chip-varistor 
element 5 is covered by the insulating resin 3 in all the ranges except an insulation machine plate surface. In addition, 
six in drawing shows the internal electrode in the chip-varistor element 5. Drawin g 3 is the cross section of Y shaft 
orientations of drawing 1 . As shown in this drawing 3 , although the composition of the ceramic insulating substrate 2, 
the adhesion resin 4, the chip-varistor element 5, and the insulating resin 3 is completely the same as the structure of X 
shaft orientations, the extemal electrode 1 is formed in the end face of the both sides in the structure of Y shaft 
orientations. Drawing 4 is the expanded sectional view of the A section in the extemal electrode 1 in drawing 3 . As 
shown in this drawing 4 , the ground silver electrode layer 11 is formed in the end face of the chip-varistor element 5. 
On this ground silver electrode layer 11, the whole end face including the ceramic insulating substrate 2, the adhesion 
resin 4, the chip-varistor element 5, and the insulating resin 3 is covered, and the conductive resin electrode layer 12 is 
formed. And the solder plating layer 14 is formed by making the nickel layer 13 into a ground on this conductive resin 
electrode layer 12. In the above stmctures, since front faces ottier than the extemal polar zone of the chip-varistor 
element 5 are completely worn with the ceramic insulating substrate 2 and the insulating resin 3, while being able to 
insulation-ize all front faces other than the extemal polar zone of the chip-varistor element 5, osmosis of the plating 
liquid at the time of plating can be prevented. 

[Manufacturing process] The ceramic chip varistor which has the above structures is manufactured by printing of an 
adhesion resin, fixing of an element, adhesion of an insulating resin, separation of an insulating substrate, and a series 
of manufacturing processes called formation of an extemal electrode. That is, first, as shown in drawing 5 , an alumina 
or other ceramic insulating substrates 2 are prepared, and the cutting plane line 21 beforehand made in agreement with 
a predetermined cut size is formed. On this ceramic insulating substrate 2, the adhesion resin 4 is screen-stenciled so 
that it may be in agreement with a chip-varistor element size (adhesion resin presswork). Next, as shown in drawing 6 , 
alignment of the chip-varistor element 5 is carried out, it is put on the adhesion resin 4 on the ceramic insulating 
substrate 2, the adhesion resin 4 is stiffened, and the chip-varistor element 5 is fixed (element fixing process). In this 
case, the groxmd silver electrode layer 1 1 as shown in drawing 4 is beforehand formed in the chip-varistor element 5. 
Then, as shown in drawing 7 , the epoxy resin molding object 31 of a cross-section KO typeface is put from the upper 
part in the state of un-hardening or semi-hardening to the chip-varistor element 5 which fixed on the ceramic insulating 
substrate 2. Here, the epoxy resin molding object 3 1 is cast so that it may be in agreement with the size of the chip- 
varistor element 5. Thus, after equipping with the resin molding object 3 1 of un-hardening or a semi-hardening state to 
the chip-varistor element 5, this is heated, the front face of the chip-varistor element 5 is made to carry out adhesion 
solidification of the resin, and the insulating resin 3 is formed in it (insulating resin adhesion process). In the stage 
where the insulating resin 3 was formed, as shown in drawing 8 , the ceramic insulating substrate 2 is separated 
according to a cutting plane line 21 ( drawin g 5 ), and the element 10 with a surface insulating layer is formed 
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(insulating-substrate partition stage). Next, the conductive resin electrode layer 12 as shown in drawing 4 is formed in 
llie end face for external electrode formation of the element 10 with a surface insulating layer. In this case, since the 
ground silver electrode layer 1 1 is beforehand formed in the chip-varistor element 5, the conductive resin electrode 
layer 12 will be formed on this ground silver electrode layer 11. Then, the solder plating layer 14 ( drawin g 4 ) is 
formed by making the nickel layer 13 into a ground with plating on the conductive resin electrode layer 12 of the chip- 
varistor element 5 (external electrode formation process). In this case, since front faces other than the external polar 
zone of the chip-varistor element 5 are completely wom with the ceramic insulating substrate 2 and the insulating resin 
3 and osmosis of the plating liquid at the time of plating can be prevented, an excessive plating layer is not formed in 
any front faces other than the external polar zone of the chip-varistor element 5. 

[Function and Effect] - the external inter-electrode one which originates in such an excessive plating layer since an 
excessive plating layer is not formed in any front faces other than the external polar zone as mentioned above 
according to the structure and the manufacturing process of the ceramic chip varistor concerning the gestalt of this 
operation while being able to insulation-ize all front faces other than the extemal polar zone of the chip-varistor 
element 5 with the ceramic insulating substrate 2 and the insulating resin 3 - simplistic — generating can be prevented 
On the other hand, the manufacturing process concerning the gestalt of this operation is a very easy method of putting 
the molding resin of a cross-section KO typeface on each of the 4 sides other than the extemal polar zone like before 
compared with the method of printing an insulating material, and can cut down a man day sharply. Moreover, a 
molding resin can secure sufficient precision, even if a chip size is miniaturized with high precision, since it is 
producible. Furthermore, although time to wait for hardening of the printed insulating material was required of the 
conventional method, by the method of putting a molding resin, only the part from which such the latency time 
becomes unnecessary can carry out mass-production formation of the insulating layer efficiently like this gestalt. 
[Example] Below, an example in the case of actually producing the ceramic varistor of a predetermined size 
configuration according to this invention is explained. First, an alumina substrate with a thickness of 0.3mm is 
prepared, a cutting plane line is formed in the cut size of 5. 5x5. 0mm, a mask screen with a thickness of 0.15mm is used 
for this alumina substrate, and an adhesion resin is screen-stenciled in size of 5.5x4.0mm. In this case, the printing 
position is the core of a cut size. Moreover, a 5.5x4.0x3 .Onmi chip-varistor element is prepared, the ground silver 
electrode layer is formed beforehand, and this chip-varistor element is placed according to the printing position of an 
adhesion resin. After placing, it heats at 125 degrees C for 60 minutes, an adhesion resin is stiffened, and a chip- 
varistor element is fixed. On the other hand, on the other hand, an epoxy resin is cast, im-hardening [ of a cross-section 
KO typeface with 5.5x5.0x3.5mm / of dimensions / and an inner form size of 5.5x4.0x3 .Onrni ] or the semi-hardening 
epoxy resin molding object is prepared, and this epoxy resin Plastic solid is put on the chip-varistor element on an 
alumina substrate. By heating at 150 degrees C in this state for 60 minutes, it is made to stick to a chip-varistor 
element, stiffening an epoxy resin, and insulating resin sheathing is formed. In the stage where insulating resin 
sheathing was formed, an alumina substrate is cut along with a cutting plane line, and a cut chip (element with a 
surface insulating layer) is obtained. After carrying out the DIP application of the conductive epoxy resin and drying to 
the electrode end face of this cut chip, heat for 60 minutes, it is made to harden at 180 degrees C, and a conductive 
resin electrode layer is formed. Then, the solder plating layer 14 is formed in the extemal electrode side of this chip by 
making the nickel layer 13 into a ground by the wet galvanizing method, and the 5.7x5.0x4.0mm chip varistor for 
surface mounts is completed. In this case, from wearing completely the 4 sides other than the extemal polar zone of a 
chip-varistor element by the alumina substrate (ceramic insulating substrate) and the epoxy resin (insulating resin), as 
mentioned above, an excessive plating layer is not formed in any front faces other than the extemal polar zone of a 
chip-varistor element. 

It is not limited to the ceramic varistor of the size [ which are the gestalt and example] of operation of others / [] 
configuration which showed the ceramic varistor of this invention to the aforementioned example, and as long as it is a 
varistor for surface mounts, it can apply like the ceramic varistor of various kinds of sizes and various kinds of voltage 
at reference current, and the similarly excellent effect is acquired. Furthermore, according to the ceramic varistor which 
it is not limited to the manufacturing process mentioned above, and is produced also about the concrete manufacturing 
process of a varistor, it is freely selectable. That is, it can manufacture on various processing conditions using various 
kinds of ceramic insulating substrates, insulating resin material, and an extemal electrode material. 
[Effect of the Invention] Since the insulating layer of wrap high quality is completely formed with a ceramic insulating 
substrate and an insulating resin in front faces other than the extemal polar zone of a chip-varistor element according to 
this invention as explained above, the outstanding ceramic varistor which can prevent an extemal inter-electrode short 
circuit can be offered. Moreover, according to the method of this invention, a ceramic varistor with such a quality 
insulating layer can be formed with an efficiently and sufficient precision by performing a series of manufacturing 
processes called adhesion resin printing, element fixing, insulating resin adhesion, insulating-substrate separation, and 
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